Introduction

Vitis vinifera
Linn., V. labrusca Linn., and V. rotundifolia Michx . are the cultivated species of grape. According to the taxonomic classification presented by Small (1913) , Bailey (1934) and Gray (1950) , the former two species belong to the subgenus Euvitis and the latter to Muscadinia. The taxonomists agree that the two-V. vinifera L. and V. rotundifolia Michx. cultivated grape species, are very distantly related.
Interspecific hybridization programme was undertaken on a large scale by Patel and Olmo (1955) with a view to transfer the desirable genes-high resistance to diseases and insect pests, and ability to produce a good crop under highly fluctuating climatic conditions-of rotundifolia to vinifera. It was reported by them that when vinifera is used as female and rotundifolia as male parent, the crosses are completely successful, while reciprocally it is a total failure.
Therefore, the present investigation was undertaken to determine the causes of this incompatibility. In case of vinifera, style is not uniform in thickness and gradually be coming smaller from the ovary towards the stigma . Embryo-sac formation is normal in both the species . The polar fusion nucleus moves toward the egg just prior to fertilization . Fertilization is not observed with certainty. In spite of failure to observe fertilization in the sectioned pistils of Hunisa, fertilization definitely takes place in about thirty six hours after pollination as can be judged from the swelling of the pistils two days after pollination, and also from the numerous seeds produced. Most probably fertilization does not occur in James, because no enlargement of the ovaries was observed even four days after pollination.
The pollinated as well as non-pollinated pistils of James are of the same size and shed at about the same time. normal discharge when it reaches close to the embryo-sac. Thus the cause of failure to cross could be assigned to the differences in the cytoplasm of the two species. No such abnormal case of incompatibility in interspecific hybridization has been reported.
From this and the previous investigation made by Patel and Olmo (1955) , it may be mentioned here that in the course of evolution rotundifolia has been isolated from vinifera and other species of Vitis by various mechanisms such as (I) the difference in the time of blossoming-rotundifolia blooms three to four weeks later than vinifera and only rarely overlaps with any other species of Vitis, (2) the difference in chromosome number-rotundifolia has 2n=40 while other species of Vitis have 2n=38, (3) failure to cross when it is used as a female parent-most species of Vitis have been reported to cross with ease in both the directions, (4) difference in style length-the significance of this feature is not fully explored, (5) almost complete sterility of the hybrids-the hybrids reported between various other species of Vitis are highly fertile, (6) F; and F3 hybrids are weak growers, (7) morphological characters are very distinct, as well as physiological ones, since no other species of Vitis can be successfully grafted with it. 
